Measuring the effect of attention on simple visual search
It is unclear to what extent attention affects perception rather than memory and decision.
Is all of perception limited by attention, or is perception completely preattentive, and attention only affects memory and decision, or some compromise?
The answer is in your definitions of these phenomena.
Visual search task: display set size
The display set size increases response time and/or response accuracy. This is a putative example of divided attention in the literature.
The goal of this paper is to be more rigorous in studying this setsize phenomena, and try and decouple attention on perception Display set size: The total number of stimuli in an experiment.
Relevant set size: Total number of 'cued' stimuli in an experiment.
Defining the experiment:
Choose a search task that minimizes the complexity of response and memory. This is accomplished by using distractor stimuli (only the target needs to be remembered).
The threshold search paradigm is used, which uses single fixation displays, simple stimuli, and accuracy measurement (mixed and matched from other experimental paradigms).
Comparing the response of relevant set-size and display set size manipulations, we can distinguish between sensory and attentional effects.
Experiment 1: two interval forced choice discrimination
Results from Experiment 1:
Exp. 2: two interval forced choice discrimination -relevant set size
Set size can be explained by an attentional phenomenonand not a sensory effect.
Attention can be distributed over multiple spatial locations, up to a point.
Interpreting the results
Preattentive perception are processes that are driven by the stimulus and not under voluntary control (ideally has unlimited capacity).
Attentive perception are processes that are jointly driven by the stimulus and voluntary control (assumed to have some limited capacity).
Some Definitions First:
Two models for a search task: Decision Hypothesis
The decision hypothesis, an extension of signal detection theory where the inputs are noisy. This is equivalent to sampling from an overlapping noise distribution and a signal distribution, and computing the maximum likelihood function.
Decision process differs from the attentive and preattentive perception in two ways. First, decision is task dependent and not stimulus driven. Secondly, perceptual processes can act on a large number of input stimuli and produce a percept that corresponds to each input. Conversely, decision processes are many-to-one.
Two models for a search task: Perception Hypothesis
The perception hypothesis, where attention can affect perception, is characterized by a limited capacity process. Each new stimuli can be perceived, but at an additional 'cost'.
The input can be sampled a fixed number of times, and if only one input is relevant, all the samples are refining that sample. Otherwise the samples are distributed among the relevant inputs.
Two models for a search task:
The Decision Hypothesis is a better fit to the data.
Experiment 3: Stimulus Generalization

